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A SYSTEMATIC STUDY OF THE NEOTROPICAL VINE SNAKE 
OXYBELIS AENEUS (WAGLER) 


by 
Edmund D. Keiser, Jr.) 


ABSTRACT —Oxybelis aeneus is an elongated, slender-bodied vine snake that 
occurs at low to moderate and occasionally higher elevations throughout 
most of the Neotropical Region. 

The nomenclatural history of Oxybelis aeneus is reviewed. The name 
Dryinus aeneus Wagler 1824 is given priority over Co/uber acuminatus Wied 
1824, primarily on the basis of a footnoted reference to the volume contain- 
ing Wagler's description in a March 1824 publication of Spix and Martius. Syn- 
onyms are discussed and the present locations of extant holotypes are given. 

Analyses of geographic, ontogenetic, sexual, and individual variation are 
presented for scutellation, head and body measurements, dentition, certain 
cranial bones, hemipenes, and color pattern. Bogert and Oliver's (1945) 
concept of two subspecies, O. aeneus aeneus and O. aeneus auratus, based 
on the relative proportions of eye diameter and internasal scale length is 
examined. The means for the ratios of these measurements change clinally 
(both ontogenetically and geographically) with the length of the snout, and 
the ratio itself is insufficiently diagnostic in North American and South 
American populations. Few other characters examined are geographically 
unique and most are subject to a high degree of individual variation. No 
subspecies are recognized. 


1 Department of Biology, University of Southwestern Louisiana, Lafayette, Louisiana 


INTRODUCTION 


The Neotropical Vine Snake, Oxybelis aeneus, is a wide-ranging, mainly 
neotropical species that has been taxonomically misunderstood since it was 
described in 1824. The most extensive revision of the species prior to the 
present study is that of Bogert and Oliver (1945), based on the examination 
of 96 specimens. Over 1,235 specimens, including all extant type specimens, 
were examined. Nearly all characters used by ophidian systematists were 
studied and the resulting data were analyzed to determine the extent of in- 
dividual, ontogenetic, sexual, and geographic variation in this species. 


MATERIALS AND METHODS 


Specimens from the following collections were utilized: 


AMNH American Museum of Natural History 

ANSP Academy of Natural Sciences of Philadelphia 

ASDM Arizona-Sonora Desert Museum 

ASU Arizona State University 

BCB Bryce C. Brown Collection, Strecker Museum, Baylor University 
BMNH British Museum (Natural History) 

CAS California Academy of Sciences 

CU Cornell University 

CUM University of Colorado Museum 

DZSP Departamento de Zoología, Sáo Paulo, Brasil 

FMNH Field Museum of Natural History 

IHN Instituto de Historia Natural, Chiapas, Mexico 

IRSNB Institut Royal des Sciences Naturelles de Belgique 

JAP James A. Peters Collection, United States National Museum 
LACM Los Angeles County Museum 

LSUMZ Louisiana State University Museum of Zoology 

MAZG Max Allen’s Zoological Gardens, Eldon, Missouri 

MCNC Museo do Ciencias Naturales, Caracas, Venezuela 

MCZ Museum of Comparative Zoology, Harvard University 

MNB Museo Nacional do Brasil 

MNHN Museum National D'Histoire Naturelle, Paris 

MSU Michigan State University 

NMB Naturhistorisches Museum Basel (Schweiz) 

RNHL | Rijksmuseum Van Natuurlijke Historie, Leiden, Netherlands 
SDSNH San Diego Society of Natural History 

SM Staatliches Museum für Naturkunds in Stuttgart 


SNM Natur-Museum und Forschungs-Institüt, Senckenberg 
SU Stanford University 

ΤΟΝΟ Texas Cooperative Wildlife Collection 

TNHC University of Texas Natural History Collection 

TU Tulane University 

UA University of Arizona 

UAHC University of Alabama Herpetological Collection 
UCMVZ University of California Museum of Vertebrate Zoology 
UCR Universidad de Costa Rica 


UF University of Florida Collections 

UIMNH University of Illinois Museum of Natural History 
UK University of Kansas Museum of Natural History 
UM University of Miami 


UMMZ University of Michigan Museum of Zoology 
UNM University of New Mexico 


USC University of Southern California 

USL University of Southwestern Louisiana 

USNM United States National Museum 

ZMN Institut für Spezielle Zoologie und Zoologisches Museum der 
Humboldt-Universitat zu Berlin 

ZSM Zoologische Staatssammlung Munchen 


Dr. Alphonse R. Hoge generously supplied locality and scutellation data 
on 74 O. aeneus in the Instituto Butantan collections (1B). The South Ameri- 
can distribution map and the tables and discussions on labial, ventral, and 
caudal counts include Dr. Hoge's data. 

Scale counts were made according to usual practices. Measurements on 
the head scales and head, made with vernier calipers under a dissecting micro- 
scope, were as follows: maximum width (ми) and length (1) of the rostral (В); 
greatest length of the longest internasal (INI); maximum length of the inter- 
nasals along their common suture (IN'); greatest combined width of the 
internasals (INw); maximum length of the longest prefrontal (PF); greatest 
length (І) and width (w) of the frontal (Р); greatest length of the longest 
parietal (P); the distance of snout protrusion beyond the anterior border 
of the mental (Sn); maximum length of the anterior chin shield (ACS); 
maximum length of the posterior chin shield (PCS); greatest horizontal 
diameter of the orbit (E); head width at the level of the posterior edge of the 
parietals (Hw); head length from the posterior edge of the parietals to the 
tip of the rostral (HI’); head length from the posterior edges of the mandibles 
to the tip of the rostral (HI); and the length of the snout from the anterior 
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border of the orbit to the tip of the rostral (SI). Obviously distorted speci- 
mens were not measured. Body length (SV) was measured from the tip of 
the rostral to the posterior border of the anal plate. Tail length (T) was 
measured from the posterior edge of the anal plate to the tip of the tail. 
Specimens with incomplete tails are excluded from the discussions and tables 
involving caudal counts and tail lengths. 

The following ratios were determined and analyzed by the RCA Spectra 
70 digital computer at the Department of Computer Science, University of 
Southwestern Louisiana: rostral width/rostral length (Rw/RI); internasal 
width/internasal length (INw/INI); internasal length/head length (INI/HI); 
internasal width/head length (INw/HI); prefrontal length/head length (PF/HI); 
frontal length/head length (ЕІ/НІ); frontal width/frontal length (Fw/Fl); 
parietal length/head length (P/HI); anterior chin shield/posterior chin shield 
(ACS/PCS); snout protrusion/snout length (Sn/SI); eye diameter/snout 
length (E/SI); eye diameter/head length (E/HI); head length two/head 
length one (НІ"/НІ); tail length/snout-vent length (T/SV); snout length/head 
length (SI/HI); head length/body length (HI/SV); and head width/head length 
(Hw/HI). These ratios were analyzed for possible ontogenetic, geographic, 
and sexually dimorphic differences. 

The number of dorsal scale rows was determined at three points on the 
body: approximately one head length behind the posterior angle of the 
mandibles, at mid-body, and at the level of the last ventral. Dorsal scale 
reductions were determined in the manner suggested by Dowling (1951). 
The method of summarizing scale reduction formulas used herein, however, 
is my own. 

Right maxillae were removed from 78 specimens to ascertain possible 
differences in shape and size. Additional maxillae were examined /n s/tu. Skulls 
of 36 specimens were examined. Tooth counts include the empty sockets. 


SYSTEMATIC ACCOUNT 


Currently, four species (aeneus, argenteus, brevirostris, and fulgidus) are 
recognized in the genus Oxybelis Wagler. A fifth species, bou/engeri, may 
be valid. Oxybelis aeneus, treated herein, has the most complicated nomen- 
clatural history. 

Wagler (1824) described Dryinus aeneus from Brazil. During the same 
year, a preliminary report on the specimens to be described in Prince Maxi- 
milian zu Wied's “Beitrage zur Naturgeschichte von Brasilien" appeared in 
Isis von Oken. In this report (Wied, 1824) appeared the name C. /= Coluber] 
acuminatus followed by the common name “Spitzkópfige Peitschennater'' 
and a brief description of the holotype, which includes those features Wied 
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considered diagnostic of the new species. The brief passage is nearly identical 
to the opening summary of C. acuminatus in Wied's 1825 paper usually 
cited as the original description. Most workers have overlooked the 1824 
paper, although Amaral (1925) and Schmidt and Walker (1943a, 1943b, and 
1945) listed it as the primary citation in their synonymies of Oxybelis 
acuminatus. No author is cited for the 1824 Isis von Oken paper, but the 
title clearly gives Wied credit for the name C. acuminatus. 

As the names aeneus and acuminatus became available in the same year, 
the establishment of date priority is essential. Wied's 1824 paper appeared 
in heft 6 of the journal Isis von Oken. Amaral (1925) dated this paper as 
June 1824, and the issue probably appeared about that time. The title page 
of the volume in which Wagler's description appeared bears the date 1824 
and no month. An early reference to Wagler's publication appeared in a 
footnote in Spix and Martius (1824: ΙΙ, 163), which stated “Crotalus 
cascavella. (Spix, Serp. Bras tab. xxiv)." Miss B. M. Hurst, Archivist for 
Longmans, Green, and Co of London, informed me (in litt.) that both 
volumes of Spix and Martius were published in March 1824. It is possible 
that Spix and Martius footnoted the above reference in anticipation of the 
future appearance of the book containing Wagler's description, but this is con- 
jecture and March 1824 is the earliest reference | have found to the work in 
which the name aeneus first appeared. Wied (1825) published a lengthy 
description of the holotype of his C. acuminatus. This description contains 
the following passage [freely translated from German]: "A few characteris- 
tics notwithstanding, it seems to me that this snake is identical with Spix's 
Dryinus aeneus, but | have not found any metallic luster on the specimens 
observed by me, and | have not noted any mobility of the snout." Wied 
therefore knew of Wagler's description prior to the publication of his 1825 
Beitrage zur Naturgeschichte von Brasilien. Although considerable doubt exists 
as to the exact months of publication for the 1824 papers of both Wied and 
Wagler, the evidence favors the priority of Wagler's aeneus. Furthermore, 
this name has been in wide usage for the last 25 years, while the name аситі- 
natus has appeared infrequently. Unless contrary evidence becomes available, 
the name aeneus should be retained for nomenclatural stability. 

Bell (1825) described Dryinus auratus from a shipment of specimens he 
had received from “Mexico,” although Dalman (1823) had previously noted 
that the Dryinus of Merrem was preoccupied by insects and had proposed 
the substitute name Dryophis. Fitzinger (1826) recognized both acuminatus 
and aeneus and placed both epithets in the genus Dryophis. Wagler (1830) 
proposed the genus Oxybelis, included aeneus as the only species, and 
synonymized Bell's auratus and Wied's 1825 acuminatus. Livr. 14 of Wied's 
Abbildungen (1822-31) appeared in 1830 and plate number 6 included his 
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C. acuminatus. Subsequent authors frequently listed Livr. 14 as the first 
reference in their synonymies, but failed to include a date. Duméril, Bibron, 
and Duméril (1854: 819) incorrectly assigned the 1822 date of Livr. 1 to 
Livr. 14, but nevertheless gave Wagler's 1824 aeneus priority over Wied's 
acuminatus. From 1854 through 1960, numerous authors assigned priority 
to acuminatus on the basis of the erroneous 1822 date, despite the fact that 
Garman (1883), Müller (1927), and Bogert and Oliver (1945) correctly allo- 
cated the date of Livr. 14 to the year 1830. 

Schlegel (1837) used Bell's auratus as Dryiophis aurata and placed aeneus 
and acuminatus in its synonymy. In the same publication, Schlegel included 
a description of Dendrophis aurata based on a single specimen from Surinam 
and stated that the head of the snake was shaped like that of Dendrophis 
catesbyi [= Uromacer catesbyi]. He noted that the snake had a coloration 
similar to that of "Dryiophis Dore," Schlegel’s Dryiophis aurata. Several 
subsequent workers have mistakenly considered Dendrophis aurata Schlegel 
to be a junior synonym of Bell's Dryinus auratus. Fitzinger (1843) placed 
Dendrophis aurata Schlegel in the genus Cercophis. Cercophis has been, 
in turn, considered a junior generic synonym of Oxybelis Wagler (i.e., Romer, 
1956: 580). The holotype of Dendrophis aurata is in the Rijksmuseum 
van Natuurlijke Histoire, Leiden and, according їо M. S. Hoogmoed (in //tt.), 
the specimen is not an Oxybelis. Dr. Hoogmoed tells me that the specimen 
possesses 140 ventrals, 163 subcaudals, 15-15-11 scale rows, a blunt snout, 
and very tiny teeth. 

Duméril, Bibron, and Duméril (1854) continued the use of Oxybelis aeneus 
(Wagler) and synonymized Dryophis [7 Dryiophis] aurata and other names 
previously used for the species. Girard (1854, 1855) described Dryophis 
vittatus from Panama, a form eventually synonymized by Günther (1895). 
Günther (1858), evidently assuming that Wied's Abbildungen was published 
before Wagler's 1824 description, used the combination Dry/ophis acuminata 
and synonymized the Oxybelis aeneus (Wagler) of Duméril, Bibron, and 
Duméril of 1854. Cope (1862) used Oxybelis acuminatus, though subsequent 
authors have credited Steindachner (1867) with this combination. 

From the mid-1800s through the early 1900s nomenclatural chaos pre- 
dominated as virtually every combination of the generic names Dryophis, 
Dryiophis, and Oxybelis, and the specific epithets acuminatus, acuminata, 
and aeneus appeared repeatedly in the literature. The extent of the con- 
fusion may be indicated by the existence of at least seven works that con- 
tain references to either Dryophis and Oxybelis acuminatus or Oxybelis 
acuminatus and O. aeneus in the same paper. Boulenger (1896) provided 
some stimulus for stability when he accepted the erroneous 1822 date for 
Wied's description and used Cope's combination of Oxybelis acuminatus. 
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Dryophis and Dryiophis were rarely used after 1896. The specific name 
acuminatus dominated the literature between 1900 and 1945, although a 
few authors persisted in the use of aeneus. Müller (1927) corrected the 
date of Wied's Abbildungen Livr. 14 and advocated the priorrty of aeneus. 
Despite Müller's paper, acuminatus remained in wide use until Bogert and 
Oliver (1945) advanced independently-derived but identical arguments to 
synonymize acuminatus in favor of aeneus. They, as well as Müller, over- 
looked Wied's earlier paper in Isis von Oken. Bogert and Oliver also synony- 
mized Oxybelis microphthalmus Barbour and Amaral (1926) and O. poto- 
siensis Taylor (1941), and subdivided aeneus into the two subspecies, O. 
aeneus aeneus (Wagler) and O. aeneus auratus (Bell). Most workers since 
1945 have followed their conclusions, although a few (Hall, 1951: 212; 
Taylor, 1951: 128, 1954: 751, et seq.) have expressed some degree of dis- 
satisfaction with their nomenclatural arrangement. Hall (1951) used the 
name Oxybelis auratus (Bell) and on p. 212 noted: "Її appears that auratus 
antedates acuminatus Wied. The specific and subspecific relationship of 
Mexican forms is still open to question.” 

The following list summarizes the changes in the nomenclature of this 
species in chronological order. Only the first appearance of a name or com- 
bination is included. 


OXYBELIS AENEUS (WAGLER) 


Dryinus aeneus Wagler, 1824: 12 

C.[oluber] acuminatus Wied, in Anon., 1824: 667 
[Colubur (sic)] acuminatus Wied, in Anon., 1825: 1336 
Dryinus auratus Bell, 1825: 325 

Dryophis acuminatus, Fitzinger, 1826: 884 
[Dryophis] aeneus, Fitzinger, 1826: 884 

[Oxybelis] aeneus Wagler, 1830: 183 

Dryinus Veneus [sic] : Griffith and Pidgeon, 1831: 260 
Oxybelis oeneus [sic] : Gray, 1831: 93 

D. [ryiophis] aurata Schlegel, 1837: 255 

Dryophis vittatus Girard, 1854: 226 

Dryiophis acuminata: Günther, 1858: 156 

Oxybelis acuminatus: Cope, 1862: 356 

Dryiophis acuminatus: Cope, 1871: 204 

Dryophis acuminata: Ferrari-Perez, 1886: 185 
Dryiophis aeneus: Garman, 1887: 284 

Oxybelis acuminata: Cope, 1893: 347 

Oxybelis accuminatus [sic]: Meek, 1910: 416 


Oxybelis microphthalmus Barbour and Amaral, 1926: 80 
Oxybelis fulgidus: Crimmins [not Daudin] , 1937: 233 
Oxybelis potosiensis Taylor, 1941: 128 

Oxybelis aeneus aeneus: Bogert and Oliver, 1945: 381 
Oxybelis aeneus auratus: Bogert and Oliver, 1945: 381 
Oxybelis auratus: Hall, 1951: 202 


TYPES AND TYPE LOCALITIES 


The holotype of Dryinus aeneus Wagler is a specimen from the forests 
adjacent to the river Solimõens near Ega, Brazil. “Ega” is an older name for 
a former mission station and town now known as Tefé on the south bank 
of the Amazon River near the junction of the Rio Tefé, almost in the center 
of the state of Amazonas. Stuart (1963: 108) noted incorrectly that the type 
of Dryinus aeneus was in the collections of the Zoologisches Museum, Berlin. 
At my request, Dr. Walter Hellmich searched through the Munich Museum col- 
lections and identified ZSM 2645/0 as the holotype of Dryinus aeneus Wagler. 

Wied (1824) did not state the type locality for Co/uber acuminatus, but 
later (1825: 326) he wrote: “Sie kommt besonders in der Gegend des Flusses 
Espirito Santo vor." This locality is in southeastern Brazil and it is shown 
on Map 2 of Bokerman (1957). The holotype was identified by Bogert 
and Oliver (1945: 390) as AMNH 3886. 

Bell (1825) described Dryinus auratus from a shipment of specimens he 
received from “México.” Günther (1858: 156) listed 14 specimens of 
Dryiophis acuminata in the collection of the British Museum. The second 
specimen on this list, recorded as “b. Adult. Brazil? Presented by T. Bell, 
Esg.,” was, | am convinced, actually the holotype of auratus Bell. Miss 
A. G. C. Grandison and Dr. L. C. Stuart (/n /itt.) concur in this opinion. 
Miss Grandison informs me that Günther's specimen is no longer at the 
British Museum and has probably been lost. Smith and Taylor (1950: 340) 
restricted the type locality of auratus to the "city and environs" of 
Tehuántepec, Oaxaca, Mexico, but Dr. L. C. Stuart (/n //tt.) noted the ex- 
treme improbability of collectors being active in this area around 1825. 
Schmidt (1953: 219) restricted the type locality to Sonora, Mexico, de- 
spite the fact that Bogert and Oliver (1945: 305) had noted 1851 as the 
earliest year for which collections were known from the state of Sonora. 
It is unfortunate that the earliest name for the Mexican populations can- 
not be assigned to a specific locality and that considerable doubt exists 
that the type specimen was even from Mexico. 

Girard's holotype of Dryophis vittatus is USNM 7315, a female collected 
on Taboga Island, Bay of Panama, Panama. 
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Barbour and Amaral (1926) described Oxybelis microphthalmus from a 
single male collected by S. H. Beattie. The type locality is Calabasas Canon, 
Santa Cruz County, Arizona, and the type is MCZ 22417. 

Taylor (1941) described Oxybelis potosiensis from a female he collected 
38 kilometers northwest of Ciudad Maiz, San Luis Potosi, Mexico. This 
specimen is currently UIMNH 25069. 


TAXONOMY 
No subspecies are recognized. 
Oxybelis aeneus (Wagler) 


Dryinus aeneus Wagler, 1824: 12 
Oxybelis aeneus, Wagler, 1839: 183 


HOLOTYPE. ZSM 2645/0, a female from the forests adjacent to the Soli- 
moens River, near Ega [= Tefé, state of Amazonas] , Brazil. 


DEFINITION. A sharp-snouted, elongate-bodied, arboreal species in the 
genus Oxybelis. This species may be distinguished from others in the genus 
by combinations of the following characters: Dorsum basically gray, brown, 
or red-brown and lacking dorsal and lateral stripes; venter gray, tan, or brown 
posteriorly; ventral stripes narrow and relatively indistinct or absent; eye 
diameter/snout length 0.254 to 0.505 in adults; snout length/head length 
0.319 to 0.480 in adults; supralabials usually 8 or 9 (extremes 6 and 10) 
with two or three scales entering the orbit; infralabials usually 8 to 10 
(extremes 6 and 11); ventrals 173-205; caudals 158-203; anal plate divided; 
dorsal scales 17-17-13, keels weak or absent; maxillary teeth 16 to 27; 
palatine teeth 9 to 16; pterygoid teeth 6 to 14; dentary teeth 18 to 29; 
hemipenis undivided. 


DESCRIPTION OF HOLOTYPE. Wagler (1824) furnished a detailed descrip- 
tion of the holotype. The following account supplements his description. 
Scutellation: oculars 1 + 2, temporals 1 + 2, loreal absent, supralabials 9, 
infralabials 9, chin shields 2, intergenials 2, ventrals 197, caudals 172. Body 
length is 730 mm, tail length 492 mm, head length 24.4 mm, snout length 
10.1 mm, eye diameter 3.6 mm. Dorsal scale reduction formula is: 


17 3+4 (147) 1 ΘΕ} (155) 13 (197) 
3+ 4 (147) 6 + 7 (155) 


Wagler noted 203 ventrals and 180 caudals for this specimen. His counts 
were apparently in error. 

Wagler described this specimen as being golden-brown or bronze with a 
metallic luster dorsally and brownish ventrally. The snake has lost most of 
the original scales in preservatives and the dorsum is now gray. Black checks 
are prominent on many scales and the interspaces. These become indistinct 
a short distance posterior to the mid-body region. A black eye stripe extends 
about 8 scale rows onto the neck. The labials and chin shields are white. 
The venter is light brown with numerous scattered flecks of white. The 
midventral light line is almost absent and no lateral stripes are evident. 


DISTRIBUTION 


The vine snake Oxybelis aeneus occurs at low to moderate and occasion- 
ally higher elevations throughout most of the Neotropical Region. Its range 
extends from southern Arizona, south along the eastern and western coasts 
of Mexico, across the Isthmus of Tehuantepec, throughout most of Central 
America and into South America. There it ranges west of the Andes south 
to northern Peru; into the valleys of the Cauca and Magdalena rivers of 
Colombia; and throughout most of northern South America from the eastern 
slopes of the Andes to the Atlantic coast. The species extends southward 
at least to central Bolivia and southeastern Brazil and may occur in Para- 
guay and northern Argentina. It is known from the Tres Marias Islands 
west of Nayarit, Mexico, but not from the peninsula of Baja California; from 
Isla Blanca or northeastern Quintana Roo, Mexico; the Islas de la Bahia of 
Honduras; Los Blancos of El Salvador; Corn Islands of Nicaragua; Naranjas 
and the Pearl Islands of Panama; and Testigos, Aruba, Margarita, Tobago, and 
Trinidad off the northern coast of Venezuela. Schlegel (1837: 256) reported 
Dryiophis aurata (Oxybelis aeneus) from Martinique but the record is prob- 
ably in error and the species is not found in the West Indies (figs. 1 and 2). 


CHARACTER ANALYSIS 


Morphological characters usually employed in ophidian systematics were 
utilized in this study. Statistical analyses on linear measurements were made 
by the RCA Spectra 70 digital computer under the direction of personnel 
from the University of Southwestern Louisiana Computer Science Depart- 
ment. Abbreviations used in the character analyses, tables, and summaries 
include: range (R), number of individuals in sample (n), mean (x), standard 
deviation (S.D.), coefficient of variation (C.V.), and coefficient of difference 
between the sexes (C.D.). 
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Fig. 1.—Distribution of Oxybelis aeneus in North America 


@ Locality records for specimens examined. 


Fig. 2.—Distribution of Oxybelis aeneus in South America. 


€ Locality records for specimens examined. 
A Locality records for Instituto Butantan specimens. 





DENTITION. The snakes of this species bear teeth on the maxilla, palatine, 
pterygoid, and dentary. Tooth counts were made on 36 skulls and an ad- 
ditional 396 maxillae on preserved specimens. 

The maxillary teeth are long and curved; they increase in length and diam- 
eter from anterior to posterior. The posterior two or three teeth are en- 
larged, heavy, and deeply grooved laterally. These fangs are usually not 
preceded by a diastema, although a short one may be present in some individ- 
uals. Grooves or faint striations on teeth anterior to the fangs are present in 
about 35 percent of the maxillae and may be on as many as 80 percent of 
the teeth in the maxillary series. Tooth counts on normal maxillae range 
from 16 to 27 (table 1). Taylor (1941) reported a count of 15 for the holo- 
type of Oxybelis potosiensis (= O. aeneus). Dr. Hobart M. Smith (in //tt.) 
informs me that the maxilla from which this count was made has probably 
been lost. One maxilla is still intact on the type, but | did not care to damage 
the specimen further by removing tissues to examine the bone. T wo speci- 
mens (USC-CRE 742 and 8009) from Costa Rica have counts of 14-19 and 
15-18 respectively. The maxillae with the small counts are much shorter 
than the bones with which they were paired, and although | could find no 
evidence of breakage, it seems likely that the short maxillae are either in- 
complete or abnormal. High tooth counts (22 or above) were found in 
specimens from the Tres Marias Islands, Guerrero in Mexico, Costa Rica, 
Panama, Colombia, Ecuador, Tobago, the Guianas, the Amazon basin of 
Brazil, Bolivia, and eastern Peru. The highest count of 27 is from a specimen 
from Paramba, Ecuador (Bogert and Oliver, 1945: 385). Low counts of 16 
are relatively uncommon but occur in snakes from eastern Mexico, Nicaragua, 
and Costa Rica. The lowest means for the entire range occur in eastern 
Mexico north of Ciudad Veracruz, in the Mexican state of Tabasco, and at 
Bellavista, in northern Peru. Specimens from the mainland of the Mexican 
west coast average about two teeth more than their east coast relatives. 
The high counts obtained for the single Guerrero specimen and the Tres 
Marías sample are conspicuous exceptions for the northern part of the range. 
From southern Mexico south to Nicaragua, relative uniformity is indicated, 
but from Nicaragua through Costa Rica, Panama, and in western Colombia 
and Ecuador, the means indicate a clinal increase of 18.3, 19.5, 21.3, 22.8, 
and 23.6 from north to south. The mean for specimens from eastern Peru 
approaches that for Ecuador, and means of over 20 were obtained for the 
samples from Tobago, the Guianas, the Amazon basin of Brazil and Bolivia, 
as well as eastern Peru. 
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TABLE 1.—GEOGRAPHIC VARIATION IN THE NUMBER OF MAXILLARY TEETH 


Area 16 17 18 19 20 21 22 23 24 25 26 21 


Агігопа — = 
Mexico, NW coast — — 
Mexico, NE coast 2 6 
Mexico, southern 2 6 
Tres Marias Id. — — 
British Honduras — 
Guatemala — 
Honduras = 
Bay Islands — 
EI Salvador - — 
Nicaragua 1 — 
Corn Islands — — 
Costa Rica 1 _ 
Panama — = 
Colombia — = 
Ecuador — — 
Venezuela — Э 
Trinidad -— 1 
Tobago — = 
Guianas — == 
Brazil, northern — — 

Ceara-Pernambuco — 2 

Bahia — 1 

Southeastern =: = 

Mato Grosso = ES 
Bolivia = = 
Peru, Dept. Loreto — — — 
Peru, Bellavista — 2 — — 


22 24 3 1 — — = = = = 
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TOTAL 6 23 «113 118 77 43 31 42 7 7 0 1 





Summaries of the palatine, pterygoid and dentary teeth appear in tables 
2, 3, and 4. The palatine teeth number from 9 to 16, the pterygoid from 
6 to 14, and the dentary from 18 to 29. Lateral grooves are usually evident 
on most of the posterior dentary teeth. Faint striae were detected medially 
on the palatine and pterygoid teeth of several individuals. 
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TABLE 2.-МАВІАТІОМ IN THE NUMBER OF PALATINE TEETH 


Region 9 10 11 12 13 14 15 16 TOTAL 


Mexico — 2 10 7 6 2 2 2 31 
Central America — — 2 2 7 8 3 — 22 
South America 1 1 5 2 4 1 4 — 18 
TOTAL 1 3 17 11 17 11 9 2 71 


TABLE 3.—VARIATION IN THE NUMBER OF PTERYGOID TEETH 


Region 6 7 8 9 10 11 12 13 14 TOTAL 


Mexico 3 — 5 5 8 9 1 — — 31 
Central America — — — 3 2 12 1 1 3 22 
South America — 1 — — 9 4 2 2 — 18 
TOTAL 3 1 5 8 19 25 4 3 3 71 


TABLE 4.—VARIATION IN THE NUMBER OF DENT ARY TEETH 














Region 18 19 20 21 22 23 24 55 26 2 2 29 TOTAL 
Mexico 3 2 4 4 7 6 3 — — — — — 29 
Central America — — — 5 4 19 4 -- — — — — 22 
South America — — — 2 З 3 2 2 — — 2 4 18 
TOTAL 3 2 4 11 13 19 9 2 — — 2 4 69 





Summaries of the palatine, pterygoid and dentary teeth appear in tables 2, 
3, and 4. The palatine teeth number from 9 to 16, the pterygoid from 6 to 14, 
and the dentary from 18 to 29. Lateral grooves are usually evident on most of 
the posterior dentary teeth. Faint striae were detected medially on the pala- 
tine and pterygoid teeth of several individuals. 


CRANIAL OSTEOLOGY. Bogert and Oliver (1945) described the prefrontal 
bones of four aeneus from Sonora and Oaxaca, Mexico, Nicaragua, and 
Ecuador, and indicated a possible north-south gradient in shape. They noted 
that the premaxillae of specimens from South America are broader in pro- 
portion to the length of the head, with more distinct lateral projections, in 
contrast to Mexican specimens which have narrow premaxillae with the later- 
al processes vestigial or absent. They further stated that the postorbital 
bone was reduced in size in the two Mexican snakes they examined. Bogert 
(1947: 5) figured the premaxillae of specimens of the northern race O. aeneus 
auratus and the southern race O. aeneus aeneus and noted (p. 12) that the 
lateral processes were “virtually lacking" іп a Mexican example of auratus. 

| have examined the intact skulls of 36 aeneus from many parts of the 
range. Skulls of specimens from several critical areas, such as Arizona, Nuevo 
Leon, and San Luis Potosí in Mexico, and Bolivia have not been available, and 
it was not possible in most cases to obtain skulls of similar size for compara- 
tive purposes or adequate series of skulls for studies of ontogenetic variation. 

Bogert and Oliver (1945) found the prefrontal more elongated in propor- 
tion to its height in adult Mexican aeneus and less elongated in adult South 
American specimens. The height/length ratios | obtained for this bone in 
Mexican specimens range from 0.44 to 1.00 and for South American speci- 
mens from 0.52 to 0.79. Low values of 0.44 to 0.48 were obtained for 
adults from Sonora, Sinaloa, and Oaxaca, Mexico. Values higher than 0.52 
were common in Mexico, Central America, and South America. The shape 
of the prefrontal is apparently related to the clinal elongation of the 
snout that is demonstrated in the "Size and Proportions” section of this paper. 

The postorbital bone does not appear to differ appreciably throughout the 
range. It is relatively small and light in young specimens and large and 
heavy in older adults. 

The premaxilla is individually variable in several populations. The lateral 
processes are absent, moderately-developed, or well-developed in specimens 
from Mexico, Central America, and South America. The processes are ves- 
tigial or absent in three skulls from Sinaloa and Sonora and this modification 
may be associated with the narrower snout condition. 

In general, bones of the snout differ geographically more than those ad- 
jacent to or posterior to the eye. The nasals, prefrontals, and premaxillae are 
often proportionally longer and narrower in adults representing populations 
with longer snouts. Juveniles have relatively short and wide nasals and pre- 
maxillae, and shorter prefrontals in all the skulls examined regardless of the 
population from which they came. 

The paired frontal bones lie immediately posterior to the nasals and appear 
to be little affected by changes in the snout length. The proportions of the 
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bones posterior to the eye change ontogenetically, but few differences were 
noted that could be related to geographic variation. 

A more detailed account of the cranial osteology of Oxybelis aeneus is 
in preparation. 


HEMIPENIS. Cope (1900: pl. 28, fig. 16) pictured the hemipenis of O. 
aeneus. Bogert and Oliver (1945: 385) described it in detail and noted that 
Cope's figure was approximately correct. They observed no geographic dif- 
ferences of taxonomic significance. 

| examined the ornamentation on one or both hemipenes of about 60 
percent of the males available for this study. The origins of the paired 
retractor penis magnus muscles were determined for 68 specimens. The de- 
scription of Bogert and Oliver is applicable to the majority of specimens from 
most parts of the range. Considerable variation was noted in the number, 
size, and arrangement of the basal spines, the caudal level at which the spines 
occurred, the size of the hemipenes, the arrangement of the denticulated 
calyces, the nature of the apex, and the caudal level at which the retractor 
penis magnus muscles originate. 

In situ, the hemipenes (fig. 3) normally extend posteriorly to caudal 6, 7, 
or 8, although in some cases only to 4 or 5 as far posteriorly as 9 and 10. The 
band of recurved basal spines is about two caudals wide and most frequently 
occurs at the level of the second and third caudals. The spines vary in size 
or are absent. The number of rows ranges from 2 to 12 although their 
arrangement frequently makes the number an approximate figure rather 
than an exact one. The su/cus spermaticus is deep, single, and situated lateral- 
ly on the inverted hemipenis. It occasionally forks near the apex. On an 
everted hemipenis the sulcus emerges ventrally, but has most of its length on 
the dorsal surface. The calyces extend from the level of the spines almost to 
the apex and vary chiefly in the compactness of their arrangement and the 
prominence of the denticulated edges. The calyces are reduced distally, but 
they encroach to varying degrees on the naked apex. Small scattered granular 
bodies are often found in the flesh of the apex. These may represent re- 
duced denticles. On a fully everted hemipenis, the diameter of the apex is 
often greater than the diameter of the mid-shaft region. The М. retractor 
penis magnus originates at caudal levels from 19 to 27 in Arizona and Mexi- 
can specimens, and from 16 to 24 and 18 to 22in snakes from Central 
America and South America respectively. The paired muscles usually insert 
at the same level, but in a few cases the left or right inserts one caudal in 
advance of the other. 

The nature of the hemipenes necessitates a degree of subjectivity when 
comparing them. Snakes from Zacatecas, Sinaloa, and the Tres Marías Islands 
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differ in having hemipenes much smaller in diameter than those on snakes 
of comparable size from other areas. In addition the basal spines are reduced 
on the Tres Marías specimens, absent in the single Zacatecas specimen, and 
reduced or absent in the Sinaloa sample. Although occasional adults from 
other areas have smaller hemipenes than normal, the organs are accompanied 
by prominent basal spines. Only two of the 25 Sinaloa specimens have hemi- 
penes that approach the normal size, and both of these have reduced spines. 
The M. retractor penis magnus of a Tres Marías Island specimen originates at 
the level of caudal 20, of the Zacatecas specimen at 21, and of nine Sinaloa 
males at either 19 or 20. Origins at this caudal level were found in specimens 
from Tamaulipas, Chiapas, and Oaxaca, and in numerous individuals from 
farther south. 





Fig. 3.—Hemipenial Differences in Two Mexican Oxybelis aeneus 


Left: Large hemipenes with well-developed basal spines. The specimen is UMMZ 82656 from Oaxaca. 
The snout-vent length of this snake is 774.0 mm. Right: Small hemipenes with reduced basal spines. 
The specimen is UK 73586 from Sinaloa. The snout-vent length of this snake is 743.0 mm. 
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HEAD SCUTELLATION 


Temporals. There are usually one anterior and two posterior temporals on 
each side of the head. The extremes of both are one and four (table 5). Іп- 
crease in temporal number is by subdivision of the scales themselves or 
contributions by subdivided scales in adjacent series. Decrease in posttem- 
poral number occurs by fusion with each other or with adjacent scales. One 
specimen (UCM 30816) has the upper posttemporals fused to the anterior 
temporals and the lower fused with the last supralabials, and lacks distinct 
posttemporals on both sides. 


TABLE 5.—VARIATION IN THE NUMBER OF TEMPORAL SCALES 





Region ----- NET απ. 
1-1 1-2 2-2 2-3 3-3 34 0-0 1-31 1-2 13 2-2 2-3 2-4 3-3 34 

Arizona and 
Mexico 390 10 0 1 0 0 7 4 3j 389 3 2 0 1 
Central America 424 11 8 ο ο 0 Ί 1 8 ο 428 4 0 1 0 
South America 312 6 6 1 1 1 ο 1 2 б 322 4 pog 1 
TOTAL 1126 27 19 1 2 1 1 ο 13 + 1139 $ 2 ^1 2 


Oculars. These snakes normally possess one preocular (maximum 2) and 
two postoculars (range 1 to 4) on each side of the head (table 6). Preocular 
increase is by addition of a small scale derived from the most anterior labial 
scale under the orbit. Decrease in postocular number is by fusion of the two 
scales, or fusion of one scale with the anterior temporal, supraocular, or 
supralabial. Increases are frequently due to splitting of the upper postocular 
or addition of a small segment from a supraocular. It is of interest that the 
holotypes of the synonymized Dryophis vittatus Girard and Oxybelis poto- 
siensis Taylor were described as having unusual ocular counts. Girard (1855) 
described the holotype of vittatus as having three postorbital plates. The 
"postorbitals" of this holotype are actually subdivisions of the anterior tem- 
poral. Taylor (1941) listed two preoculars as one of the diagnostic characters 
of potosiensis. The extra preoculars of this specimen are subdivisions of 
the supralabials. 


Rostral. The length of the rostral scale is greater than its width in most snakes 


from Arizona and Sonora. The mean width/length values drop as the snout 
decreases in length along the western coast of Mexico. Approximately 90 
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percent of the specimens from northeastern and southern Mexico, Central 
America, and South America have a rostral width/length value less than 1.00. 
In preserved specimens, the rostral is frequently distorted and few specimens 
can be measured with reliability. Very slight distortion during preservation 
or storage can reverse the length/width ratio. The usefulness of this character 
is very limited. 


TABLE 6.—PREOCULAR AND POSTOCULAR VARIATION 


Region Preoculars Postoculars Total 
1-1 1-2 2-2 1-1 1-2 2-2 2-3 3-3 Specimens 
Arizona and 
Mexico 406 4 1 5 7 398 1 411 
Central America 442 - 1 3 1 434 4 1 443 
South America 326 1 - 5 2 319 1 327 
TOTAL 1174 5 2 13 10 1151 6 1 1181 


Internasals. The internasal scales have been used in subspecific determination 
in this species since Bogert and Oliver (1945) defined northern and southern 
races based mainly on proportionate differences between the eye diameter 
and internasal length. The internasal proportions vary ontogenetically and 
clinally and are closely related to the length of the snout. A detailed discus- 
sion of internasal variation and the relationships with the eye, snout, and 
head length is included under the “Size and Proportions” section in this paper. 


Prefrontals. Mean prefrontal length/head length ratios tend to increase 
slightly from Arizona to Panama, but individual variation is great. Mean 
values of interest include those for Arizona and Sonora: 0.170; Mexico, ex- 
cept Sonora: 0.172; Central America, except Panama: 0.175; Panama: 0.180; 
Colombia: 0.170; and from 0.170 to 0.180 rather sporadically throughout 
the remainder of South America. 


Frontal. Frontal length ranges from 76 to 98 percent of the parietal length, 
but occasional individuals have frontals equal to or longer than the parietals. 
The frontal length normally varies between 20 to 30 percent of the length 
of the head with the mean percentages for specimens from most areas falling 
between 22.5 and 24.4 percent. The frontal may be narrow or wide enough 
to reach one or both preoculars. 
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Parietals. Parietal length ranges from 22 to 33 percent of the head length 
with the mean percentages for specimens from most areas falling between 25 
and 28 percent. 


Postparietals. Usually two to four large scales are in contact with the posterior 
borders of the parietals. The number, size, and arrangement of these scales 
are subject to considerable individual variation. 


Nasal. The nasal scale is single, elongated, and widest medially where the 
naris is located. 


Loreal. Normally, the loreal scale is absent. Three individuals have additional 
scales posterior to the nasal. A juvenile, from Brazil (MNB R651), has a 
small scale separated from the prefrontal on each side of the head. These 
scales are in contact with supralabials 2 and 3, the preoculars and prefrontals, 
but do not reach the nasals. Another juvenile (AMNH 20408), from Ecuador, 
has sutures dividing the prefrontals into dorsal and lateral scales on both 
sides of the head. The third individual, from Dutch Guiana (RNHL 13891), 
has the anterior and lateral portion of the right prefrontal divided off as a 
small scale in contact with the nasal. 


Labials. Tables 7 and 8 summarize the more significant aspects of regional 
variation in supralabial counts. In Arizona, most of western Mexico, the 
Tres Marías Islands, the Yucatan peninsula including British Honduras, the 
EI Peten region of Guatemala, Panama, the western coast of South America, 
Venezuela east of the Andes, Trinidad, and Tobago, the majority of snakes 
examined have 8-8 or 8-9 supralabials. In Sonora, eastern and southern 
Mexico, southern Guatemala, Honduras and EI Salvador through Costa Rica, 
northeastern and central Colombia, central and western Venezuela, the 
Guianas, Brazil, Bolivia, and Peru east of the Andes, supralabial counts of 
8-9, 9-9, and 9-10 predominate. Approximately 54 percent of the snakes 
from the Guianas, Venezuela, and Trinidad have only two labials entering 
the orbit on both sides of the head, and although this condition is often as- 
sociated with counts of 9-9 and 9-8, it occurs more frequently with condi- 
tions of 8-8 or less. Approximately two percent of the individuals from other 
parts of the range have only two labials bordering the eye. The lowest 
supralabial count in 6-6 on MCZ 28042 from Honduras. This specimen has 
labials 3-4 and 3-4-5 contacting the eyes. High counts of 10-10 are found 
in about 1.6 percent of the individuals studied. 

Approximately 80 percent of the specimens have infralabial counts of 
8-8, 8-9, and 9-9, with over 52 percent possessing the 9-9 condition. Low 
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counts of 6-7 and highs of 9-11 and 10-11 were found in 0.3 percent and 
0.8 percent of the sample respectively (tables 9, 10). Low and high infra- 
labial counts do not necessarily accompany low and high supralabial 
counts, but low supra-and infralabial counts tend to be associated in Panama, 
Colombia, Ecuador, the Guianas, Venezuela, and Trinidad. This trend is not 
evident in most of Central America, Mexico, or Arizona. Infralabials 1 to 4 
or 1 to 5b often contact the anterior chin shields regardless of the total 
count. Occasional anterior fusions reduce the number of scales contacting 
the anterior chin shields to only three, and in a few cases, one scale, usually 
number 2, is reduced in size and fails to contact a chin shield. About 0.4 per- 
cent of the snakes examined have one or both of the first lower labials 
divided more or less transversely, so that the posterior portion appears as 
an additional anterior chin shield. This anomaly is found in several specimens 
from Bolivia, but it is rare elsewhere. 


Chin Shields. Two pairs of chin shields are present and the posterior shields 
usually are longer than the anterior pair. The means of the ratios of the 
anterior pair (ACS) to the posterior pair (PCS) tend to increase from north 
to south, but extreme individual variation and the small sample size from 
most regions negates the demonstration of clinal increase except on a broad 
geographic scale. Sexual dimorphism in the comparative lengths of the chin 
shields is slight. Table 11 summarizes variation in the ACS/PCS ratios. 

Taylor (1941: 128) listed one diagnostic character of the now synony- 
mized Oxybelis potosiensis as “the first pair of labials longer than the first 
chin shields." | have examined the type (UIMNH 25069) and the anterior 
chin shields are definitely longer than the first pair of infralabials. 

Snakes from Arizona, Mexico, Central America, Colombia, Ecuador, 
and eastern Peru normally have the posterior chin shields separated by skin 
or in contact along their common medial borders. Five specimens from these 
parts of the range have the posterior chin shields separated by intergenials, 
and 29 individuals have three or more scales inserted deeply enough to sep- 
arate the shields for one-half or more of their common borders. In South 
America east of the Andes, 118 snakes have the posterior chin shields com- 
pletely separated by inserted scales. In several examples, as many as 10 or 
11 small scales are invested in the membranes between the shields. Only 
54 individuals are entirely free of intercalated scales. Other South American 
aeneus possess from one to six inserted scales and the extent of contact be- 
tween the chin shields varies from almost full length contact to separation for 
about one-half of their common borders. The trend toward separation of the 
chin shields is most pronounced in Bolivia, where 29 specimens have the pos- 
terior chin shields completely separated by scales, three have two to five gran- 
ular scales posteriorly and two have no inserts anterior to the gular scales. 
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TABLE 10.—VARIATION IN THE NUMBER OF INFRALABIALS 
CONTACTING THE ANTERIOR CHIN SHIELDS 


а — ——— 


REGION 3-3 3-4 4-4 4-5 5-5 OTHER TOTAL 
SID ONE A cce ES 
ARIZ. & MEXICO 2 4 278 80 43 4 411 
CENT. AMERICA 

(excluding Panama) 1 1 149 56 39 9 255 
PANAMA — 5 94 46 44 — 189 
S. AMERICA 3 9 182 70 53 10 327 

TOTAL 6 19 703 252 179 23 1182 
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TABLE 11.—GEOGRAPHIC VARIATION IN THE CHIN SHIELD RATIOS (ACS/PCS)* 


REGION X Max. Min. n SD CV CD 
ARIZ. & MEXICO 0.612 0.782 0.468 85 0.071 11.573 026 
CENT. AMERICA 0.631 0.796 0.492 100 0.073 11.553 026 
S. AMERICA 0.690 1.019 0.524 72 0.098 14.247 048 


*Sub-adults with head lengths (НІ) below 22.0 are excluded from sample. 


BODY SCUTELLATION 


Ventrals. The number of ventrals (table 12) ranges from 173 (in Ecuador 
and Colombia) to 205 (in eastern Brazil). Extremes from Mexico are 175 
and 204 and for Central America 175 and 199. The mean ventral numbers 
for Arizona and Sonora males (194.0 and 194.5) and females (199.0 and 
197.2) are the maxima for the entire range. The means are slightly higher 
for specimens from Nayarit to Oaxaca and the Yucatan peninsula than they 
are for snakes from northeastern Mexico, Chiapas, and Tabasco, south to 
Panama. In South America relatively low means (below 180) were obtained 
for females from Ecuador, and males from the Santa Marta Mountains of 
Colombia eastward across northern Venezuela. High means (above 191) are 
representative of population samples from Ceard and Pernambuco, Brazil 
(males), and eastern Peru (females). Means obtained for snakes from the 
Tres Marías Islands, Bay Islands, Corn Islands, Trinidad, and Tobago, are 
higher than those obtained from examples of their respective mainland popu- 
lations. The mean ventral number for all males examined is 186.9, and for 
all females, 187.7. 
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TABLE 12.—GEOGRAPHIC VARIATION IN THE NUMBER OF VENTRALS 


REGION 


ARIZONA 
MEXICO, SONORA 
SINALOA 
NAYARIT—JALISCO 
MICHOACAN—GUERRERO 
TRES MARIAS ISLANDS 
MEXICO, NE 
OAXACA & S. VERACRUZ 
CHIAPAS & TABASCO 
YUCATAN 
BRIT. HONDURAS 
GUATEMALA, NE 
GUATEMALA, S 
HONDURAS 
BAY ISLANDS 
EL SALVADOR 
NICARAGUA 
CORN ISLANDS 
COSTA RICA 
PANAMA 
COLOMBIA, SW 
COLOMBIA, N'CENTRAL 
ST. MARTA MTS. 
ECUADOR 
VENEZ., MARA. BASIN 
VENEZUELA, NE 
VENEZ., AMAZONAS 
TRINIDAD 
TOBAGO 
GUIANAS 
BRAZIL, AMAZ. BASIN 
CEARA-PERNAMBUCO 
BAHIA 
SE COAST 
MATO GROSSO 
PERU, DEPT. LORETO 
PERU, BELLAVISTA 
BOLIVIA 


MALES 
Min. Max. 
192 197 
188 201 
179 197 
186 192 
178 193 
191 194 
183 189 
181 197 
175 192 
180 195 
187 190 
187 190 
175 193 
176 189 
186 194 
178 193 
183 197 
177 194 
176 191 
179 194 
178 189 
173 184 
177 188 
174 181 
168 186 
175 194 
181 192 
185 186 
174 195 
179 197 
184 205 
179 197 
180 192 
182 195 
186 194 
183 183 
180 190 
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ΓΡ; 


X | 


199.0 
197.2 
189.8 
188.5 
190.8 
193.8 
186.4 
190.4 
183.7 
192.6 
191.7 
190.0 
186.5 
187.0 
191.9 
184.7 
185.6 
192.8 
184.1 

185.5 
190.0 
183.7 
183.3 
1799 
181.4 
182.7 
182.0 
185.3 
192.5 
187.3 
192.1 

190.0 
190.1 

192.3 
190.0 
192.8 
177.0 
188.2 


FEMALES 

Min. Мах. 
196 201 
193 204 
182 197 
184 193 
184 200 
192 196 
183 190 
182 197 
177 193 
188 197 
186 195 
185 194 
177 199 
180 195 
181 198 
181 189 
181 189 
190 192 
176 190 
176 196 
187 193 
175 192 
178 189 
173 184 
177 186 
174 192 
175 191 

179 191 
191 194 
175 202 
184 203 
190 190 
183 199 
185 200 
186 194 
187 198 
177 177 
183 194 


Anal Plate. The anal plate is normally divided, but 14 specimens have un- 
divided anal plates and 18 specimens have the two halves partially fused. 
One individual (AMNH 97074) has the right half of the plate fused with 
the last ventral. Of the snakes with divided anal plates, 21 have the left half 
overlapping the right and all others have the right half overlapping the left. 


Caudals. Caudal counts (table 13) range from 152 to 197 in Mexico, 158 to 
203 in Central America and 137 to 189 in South America. The means 
range from 167.0 to 191.5 for Arizona and Mexico, 163.0 to 189.6 for 
Central America, and 154.0 to 179.3 for South America. In general, low 
means are more frequent for South American populations than for those in 
other parts of the range although the high extremes in South America are 
frequently above the means for Mexican and Central American samples. 
Sexual dimorphism in caudal number is slight. The mean is 177.0 for all 
males examined and 173.1 for all females. Only 55.7 percent of the speci- 
mens available appear to have complete tails. 


Keels. The dorsal scales may be smooth or weakly keeled. Approximately 
47.0 percent of the specimens from Arizona and Mexico, 49.8 percent of 
those from Central America, and 24.4 percent of the individuals from South 
America possess keeled scales. Keels are often difficult to detect on old or 
poorly preserved specimens and the percentages of snakes with them may 
be slightly higher than the figures given. Keels rarely occur on the neck and 
are almost always more prominent posteriorly than at mid-body. When 
present, they are usually on rows 5, 6, and 7 posteriorly and 7, 8, and 9 at 
mid-body, although carination is more extensive on some individuals. 


Apical Pits. Apical pits were reported for a Trinidad specimen by Mole 
(1924: 255). Taylor (1941) noted the absence of these pits on the holotype 
of Oxybelis potosiensis. | examined scales from numerous specimens, includ- 
ing 13 from Trinidad. | was unable to find apical pits. 


Scale Rows. The dorsal scale rows are normally 17-17-13. Dorsal scale reduc- 
tion patterns were determined for 317 specimens including 103 from Arizona 
and Mexico, 104 from Central America, and 110 from South America. Ap- 
proximately 70 percent of the reduction patterns for snakes from each of 
these areas may be summarized as follows: 
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Arizona and Mexico: 
3+4 
6+7 ог 7+8 
6+7 ог 7+8 
3+4 
Central America: 
3+4 
6+7 ог 7+8 


6+7 ог 7+8 
3+4 


H 


South America: 
3+4 
6+7 ог 7+8 


6+7 ог 7+8 
3+4 


17 


UIMNH 41799 (Panama): 


7*8 (136) 


| P ο isi ЗА 
7*8 (136) 


15 


USNM 120699 (Panama): 


3+4 (136) 


‚т о LL slm 
3*4 (136) 


15 


6*7 (137) 
6*7 (137) 


(127—154) 


(127—154) 


(113—147) 


(113—147) 


(107—147) 


(107—147) 


14 


3*4 (144) 


13 (182) 


3+4 (145) 


13 


13 


13 


The mean ventral number for the first reduction decreases from north to 
south. For Arizona and Mexico, the mean ventral number for the first re- 
duction is 135.2, for Central America 134.5, and for South America 132.8. 
There are two basic variations in the typical formulas above. Either the 
lateral 3+4 or the paravertebral 7+8 fusion occurs first, e.g.: 


13 (187) 


TABLE 13.—GEOGRAPHIC VARIATION IN THE NUMBER OF CAUDALS 





REGION — eene JD PARA TE 
Χ Min. Max. n Χ Min. Max. n 
ARIZONA 1760 “10 183" 4 ' 1650 HES) πι 2 
MEXICO, SONORA iasa γα “ЧӘ? ὁ αὶ 178 485 8 
SINALOA 1:24 δα 7 481 1ο 1752 " 465'' "183 9 
NAYARIT—JALISCO 1865 184 189 2 1755 167 384 2 
MICHOACAN—GUERRERO 1860 178 198 19 1801 169 191 42 
TRES MARÍAS ISLANDS 191.0 191 191: 1 E D L 0 
MEXICO, NE 1726 169 178 ^2 4670 165 169 
OAXACA & S. VERACRUZ 1769 152 187 21 1745 160 188 29 
CHIAPAS & TABASCO 1190 166 192 5 1688 163 176 7 
YUCATAN 1915 184 197 12 186.7 181 196 9 
BRIT. HONDURAS 180.0 "486 195 4 . 1802 178 182 4 
GUATEMALA, NE 1870 185 189 a 1870 182 192 8 
GUATEMALA, S 1786 ' 182 203 9 (1708 1587 108 10 
HONDURAS 1858 177 197 5 1732 166 182 5 
BAY ISLANDS 186.2 176 193 10 1860 183 190 5 
EL SALVADOR > d — O 1630 158 167 4 
NICARAGUA 1737 164 186 9 1724 164 190 4 
CORN ISLANDS 180.1 176 184 3 1688 161 174 5 
COSTA RICA 1787 165 197 15 1805 161 192 13 
PANAMA 1845 172 197 30 1821 162 196 39 
COLOMBIA, SW 1735 166 181 2 а E E 0 
COLOMBIA, N'CENTRAL 1616 161 163 3 1663 154 189 9 
SANTA MARTA MTS. 160.5 155 167 4 1643 153 171 3 
ECUADOR - < 2"7" 9" 3993 Or 181 3 
VENEZ., MARA. BASIN < = τ 0 1605 151 168 5 
VENEZUELA, NE 1648 eg 3 7 673. 162 173 8 
VENEZ., AMAZONAS 1615 142 181 2 1548 137 169 7 
TRINIDAD 175.4 171 9 5 1713 156 181 13 
TOBAGO = = = ο 1730 173 173 2 
BRAZIL, AMAZ. BASIN 167.5 154 188 12 1662 146 184 15 
CEARA-PERNAMBUCO 1618 153 174 5δ 1580 158 158 1 
BAHIA 165.0 159 | 173 4. 1655 162 168 4 
SE COAST 1668 161 174 11 1693 161 178 18 
MATO GROSSO 1663 17 178 #3 1546 144 161 3 
PERU, DEPT. LORETO 17414 169 “ΠΠ 4 “ἡπιβ «160. 480 4 
PERU, BELLAVISTA = = anig- "en "ЧБ зба 1 
BOLIVIA 165.0 158 178 12 1598 148 171 13 





In the latter example, the posterior reduction is paravertebral and essentially 
in the same row, but the scales are renumbered 6 and 7 rather than 7 and 8. 
Both reductions in most of the aeneus examined occur within 10 scale rows 
of each other. Considering only the snakes with typical reduction patterns, 
the 7+8 fusion occurs first in 56.8 percent of the sample from Arizona and 
Mexico, 58.1 percent of those from Central America, and 61.9 percent of the 
individuals from South America. The 3+4 and 7+8 fusions were noted at 
the level of the same ventral scale in 6.0 percent, 9.4 percent, and 8.9 per- 
cent of the samples from Arizona and Mexico, Central America, and South 
America, respectively. In other specimens the 3-4 fusion occurs first. 

Deviations from the formulas above were noted in about 30 percent of the 
specimens examined. These deviations may be grouped into five categories. * 


1. Lateral Reduction Substitution. In this pattern, fusion in scale rows 
1 and 2, 2 and 3, or 4 and 5 replaces that which normally occurs in 
rows 3 and 4. Fusion involving rows 2 and 3 is the most common varia- 
tion. |t was noted on one or both sides of nine specimens from Mexico, 
eight from Central America, and fifteen from South America. 


AMNH 60764 (British Guiana): 


2+3 (129) 15 


6+7 (132) 
2+3 (129) 6+7 (130) 


13 (182) 


17 14 





2. Vertebral-Paravertebral Combination. Scales in one or both paraverte- 
bral rows fuse with a scale in the vertebral row. 


AMNH 64248 (Sonora, Mexico): 


8*9 (137) 


7*8 
3+4 


3+4 (138) 


17 14 13 (199) 


(137) 


3. Lateral Substitution for Paravertebral Fusion. Paravertebral reduction 
is replaced by a reduction lower on the side. 


*The method used herein for summarizing scale-row reduction patterns was developed by and first 
utilized in Keiser (1967). 
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USNM 110577 (Oaxaca, Mexico): 


3*4 (127) 15 5+6 (132) 


|, de 15 1115. ο 
3+4 (127) 5+6 (132) 


13 (184) 


4. Preanal Increase or Decrease. Departures from the typical 13 scale 
rows just anterior to the anal were found in 14 percent of the 1,218 
snakes studied. 


A. Preanal Increase. Increases to 14 or 15 rows usually occur within 
six ventrals of the anal plate. These are due to subdivisions of lateral 
or vertebral scales. 


FMNH 36151 (Yucatan, Mexico): 


7*8 (142) 15 14 


3*4 (144) 
7*8 (142) 3+4 (143) 


n t3 


2-243 (192) 15 
2-243 (192) 


(192) 


B. Preanal Decrease. Decreases to 12 or 11 scale rows due to fusion of 
almost any scale on one or both sides of the region just anterior to 
the vent. 


UMMZ 45586 (Colombia): 


7*8 (106) 


11 ТО аа О ште НИ 


7*8 (111) 3+4 (131) 


248 (1091 Ἐν Dense 21312 (184) 


бл (ТӨЗ) 


Б. Sporadic Increase and Decrease. A common pattern deviation is reduc- 
tion followed by an increase in count, then another reduction, etc. 
Such increases are usually limited in extent, but may occur over large 
areas of the body. In such snakes, counts of 15 to 18 on the neck, 16 
to 21 at mid-and posterior body, etc., may be found. 
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The most conspicuous geographic trends on the dorsal scale patterns are 
a greater number of 2-3 reductions in South American specimens and а 
tendency for the first reduction to occur more anteriorly on snakes from 
South America than on those from other parts of the range. 


SIZE AND PROPORTIONS 


All measurements and ratios utilized in this study vary ontogenetically. 
For the purpose of this discussion, | have arbitrarily defined the terms 
juvenile, subadult, adult, and large adult in terms of the head length. Ju- 
veniles are individuals with a head length less than 18.0 mm; subadults are 
those with head lengths from 18.0 to 21.9 mm; and adults have head lengths 
of 22.0 mm or more. Variation in proportional features is considerably 
greater in juveniles than in adults. Snakes with head lengths of 22.0 mm or 
more have reached sizes that yield comparative stability in the ratios used 
here. The smallest gravid females examined have head lengths around 
22.0 mm, and this definition of an adult may be justified in terms of sexual 
maturity for female aeneus. Large adults are individuals whose head lengths 
exceed 32.0 mm. Tables 14 and 15 summarize the ratio means pertinent 
to this discussion and include data on the adults only. 

Bogert and Oliver (1945) defined two races of O. aeneus on the relative 
proportions of the eye and internasal scale. The Arizona and Mexican race, 
O. aeneus auratus, was defined as having the diameter of the eye less than 
the length of the longest internasal, while the Central American and South 
American O. aeneus aeneus, have the eye diameter greater than the length 
of the longest internasal. Bogert and Oliver considered the zone of most 
abrupt change in proportional eye size to be between Guatemala and south- 
ern Oaxaca, and noted that juveniles of the subspecies auratus would not 
necessarily have low eye to internasal ratios because of the proportionally 
larger eyes in young individuals as compared to the adults. 

Of the specimens | examined, only population samples from the Bay 
Islands of Honduras, El Salvador, Panama, Colombia, Trinidad, and Bella- 
vista in Peru, have 75 percent or more of the adults with eye/internasal 
length ratios (E/INI) over 1.00. On the other hand, 75 percent or more of 
the adults from northeastern and southern Venezuela, the Amazon Basin, 
Ceara, Pernambuco, and Mato Grosso regions of Brazil, Bolivia, and the 
Loreto Department of eastern Peru, have the E/INI ratios less than 1.00. 
Snakes with longer snouts generally have longer heads, smaller E/INI, E/SI 
(eye/snout length) and Е/НІ (eye/head length) ratios and larger INI/HI and 
SI/HI ratios. Clinal variation can be demonstrated for several portions 
of the range by using any of these ratios, but a comparison of the eye diam- 
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TABLE 14.—SUMMARY OF GEOGRAPHIC VARIATION IN 


EYE DIAMETER/SNOUT LENGTH (E/SI) AND EYE DIAMETER/INTERNASAL LENGTH (E/INI) 





MEANS OF RATIOS % ADULTS! n2 
REGION E/SI E/INI WITH E/INI 
OF 1.00 OR 
MORE 
ARIZONA 0.298 0.806 00.0 9 
MEXICO, SONORA 0.316 0.846 00.0 27 
SINALOA 0.321 0.896 09.5 44 
NAYARIT—JALISCO 0.339 0.941 15.3 15 
TRES MARIAS ISLANDS 0.339 0.904 16.6 6 
MICHOACAN—GUERRERO 0.312 0.879 07.1 68 
MEXICO, NE 0.328 0.908 06.2 14-16 
OAXACA & S. VERACRUZ 0.329 0.911 06.4 75-83 
YUCATAN 0.343 0.971 51.8 27-30 
CHIAPAS & TABASCO 0.351 1.022 70.0 17-20 
GUATEMALA, NE 0.352 0.971 50.0 10 
BRIT. HONDURAS 0.386 1.041 62.5 8 
GUATEMALA, S 0.356 1.000 53.4 28-30 
HONDURAS 0.364 1.074 70.5 17-18 
BAY ISLANDS 0.376 1.116 100.0 28-32 
EL SALVADOR 0.382 1.090 80.0 5.6 
NICARAGUA 0.356 1.055 74.0 25-27 
CORN ISLANDS 0.353 1.026 56.0 24-25 
COSTA RICA 0.370 1.052 74.0 39-49 
PANAMA 0.398 1.185 98.5 125-145 
COLOMBIA, W. COAST 0.382 1.137 85.7 7 
ECUADOR, W 0.370 1.033 70.0 10 
COLOMBIA, N'CENTRAL 0.374 1.053 2233 25-27 
SANTA MARTA MTS. 0.382 1.063 100.0 7 
VENEZ., MARA. BASIN 0.357 0.977 40.0 10 
VENEZUELA, NE 0.343 0.941 19.0 18-22 
VENEZ., AMAZONAS 0.331 0.884 00.0 6 
TRINIDAD 0.376 1.061 83.3 21-24 
TOBAGO 0.380 1.038 50.0 4 
GUIANAS 0.359 0.978 50.0 48-55 
BRAZIL, AMAZ. BASIN 0.361 0.986 50.0 12 
CEARA-PERNAMBUCO 0.331 0.950 20.0 5 
BAHIA 0.352 0.970 50.0 6 
SE COAST 0.384 1.001 66.6 3 
MATO GROSSO 0.355 0.910 00.0 3 
PERU, DEPT. LORETO 0.345 0.921 16.6 6 
BOLIVIA 0.341 0.910 15.6 30-32 
PERU, BELLAVISTA 0.363 1.118 100.0 3 





1 Adults are defined as specimens with head lengths (HI) over 22.0 mm. 


2Sample size for ratio means is variable because measurements could not be made on all individuals 
due to snout, eye, or internasal scale distortions. 





TABLE 15.—GEOGRAPHIC SUMMARY OF MEASUREMENT RATIOS FOR 
OXYBELIS AENEUS WITH HEAD LENGTHS (HI) OF 22.0 MM OR MORE 


RATIO REGION X MAX. MIN. ñ SU. C. V. C. D. 
T/SV ARIZONA & MEXICO 0.686 0.777 0.574 458 0034 4.988 0.281 
CENTRAL AMERICA 0.699 0.818 0.541 144 0.051 7.231 0.155 
SOUTH AMERICA 0.665 0.785 0549 131 0.040 6.084 0.240 
HI/SV ARIZONA & MEXICO 0.038 0.045 0.033 348 0.020 4862 0.278 
CENTRAL AMERICA 0.038 0.048 0.031 348 0.020 7.733 0.110 
SOUTH AMERICA 0.088 0.049 0.032 231 0.030 7.613 0.128 
SI/HI ARIZONA 8 MEXICO 0.412 0.476 0.351 345 0.010 4.449 0.151 
CENTRAL AMERICA . 0.390 0.474 0.339 354 0.020 5.061 0.029 
SOUTH AMERICA 0.401 0.480 0.319 245 0.023 5.668 0.156 
Hw/HI ARIZONA & MEXICO 0.270 0.401 0.198 342 0.033 12.344 0,023 
CENTRAL AMERICA 0.280 0.381 0218 347 0.030 10.424 0.091 
SOUTH AMERICA 0.280 0.409 0.197 245 0.031 11.093 0.223 
E/HI ARIZONA & MEXICO 0.133 0.181 0.109 346 0.010 7.188 0.299 
CENTRAL AMERICA 0.147 0.197 0.113 351 0013 9.143 0.147 
SOUTH AMERICA 0144 0.183 0.107 248 0.011 7456 0.227 
E/SI ARIZONA & MEXICO 0.325 0.453 0.254 338 0028 8.706 0.145 
CENTRAL AMERICA 0.377 0.505 0.281 344 0035 9.275 0.138 
SOUTH AMERICA 0.359 0.464 0.262 244 0029 7.971 0.094 
E/INI ARIZONA & MEXICO 0.904 1.250 0.673 333 0.083 9236 0.065 
CENTRAL AMERICA 1.1105 1.593 0.787 340 0127 11.351 0.112 
SOUTH AMERICA 0.990 1.281 0.680 241 0011 10.061 0.071 
INI/S! ARIZONA & MEXICO 0.359 0.463 0.298 328 0022 6.193 0.093 
CENTRAL AMERICA 0.343 0.455 0.264 337 0.024 6.966 0.024 
SOUTH AMERICA 0.364 0474 0.254 237 0027 7749 0015 
INI/HI ARIZONA & MEXICO 0.148 0.185 0.110 335 0.010 6503 0.209 
CENTRAL AMERICA 0.134 0.180 0.103 343 0.010 7509 0.028 
SOUTH AMERICA 0.146 0.187 0.117 241 0.013 8.662 0.115 
INw/HI ARIZONA & MEXICO 0.113 0.136 0.073 294 0090 7.941 0.062 
CENTRAL AMERICA 0.118 0.145 0.079 278 0010 8960 0055 
SOUTH AMERICA 0.120 0.169 0.089 220 0010 8.213 0.118 
INw/INI ARIZONA & MEXICO 0.769 1.000 0.488 294 0074 98651 0.122 
CENTRAL AMERICA 0.888 1.185 0.655 277 0088 9874 0034 
SOUTH AMERICA 0.825 1.194 0.595 220 0.084 10.168 0.032 
Sn/SI ARIZONA & MEXICO 0.135 0.226 00177 257 0.031 22.732 0.188 
CENTRAL AMERICA 0.110 0.235 0.019 247 0.034 30546 0080 
SOUTH AMERICA 0110 0.233 0031 188 0.033 29.679 0.130 
HI'/HI ARIZONA &MEXICO 0.791 0.948 0.647 345 0.026 3.344 0228 
CENTRAL AMERICA 0.789 0.925 0.696 357 0.034 4.279 0.210 
SOUTH AMERICA 0.799 0948 0582 244 0034 4.202 0.145 





eter directly to the snout length (E/SI) avoids the necessity of compensating 
for proportional differences posterior to the snout. The means of this ratio 
increase clinally from Arizona (0.298) through Nayarít (0.339); and from 
northeastern Mexico (0.328) southward, with the exception of the Yucatan 
Peninsula, to Honduras (0.364) and El Salvador (0.382). Specimens from 
Yucatan in Mexico and British Honduras tend to have slightly higher ratio 
means than those from identical latitudes in southwestern Mexico. Although 
the means do not appear to be strictly clinal in lower Central America, the 
highest value for the entire range (0.398) was found for aeneus from Panama. 
The means decrease clinally from Panama southward along the Pacific coast 
of Colombia to Ecuador (0.370), and from the Santa Marta Mountains of 
Colombia eastward to central and eastern Venezuela (0.343). The means in- 
crease again from the state of Ceará, southward to the state of Espirito 
Santo in southeastern Brazil. The means are relatively high for Trinidad 
(0.376) and Tobago (0.380). The highest mean obtained for the South Ameri- 
can mainland east of the Andes is for the southeastern coast of Brazil (0.384), 
while the lowest is for the Amazonas region of Venezuela (0.331). Table 14 
shows the close geographic correlation that exists between the E/IN and 
E/SI means and the actual percentage of adult snakes that have the E/IN 
ratio equal to 1.00 or more. The absence of close correlation for some 
populations is ordinarily due to the greater variability of the internasal 
length as compared to the length of the snout. In view of the tendency of 
the snout length to change clinally in North and South American popula- 
tions and the fact that numerous South American snakes have E/IN ratios 
below 1.00, the subspecies aeneus and auratus, as defined by Bogert and 
Oliver (1945), are not recognized. 

The tail length/snout-vent ratio (T/SV) for all aeneus with complete tails 
(55.7 percent of sample) ranges from 0.541 to 0.770 and snakes representing 
the extremes were from Panama. Ratios for juveniles are similar to those ob- 
tained for adults. Mean T/SV values are 0.686 for Arizona and Mexico, 
0.699 for Central America, and 0.665 for South America. Means exceeding 
0.700 were found for specimens from the Tres Marías Islands (0.708), Yuca- 
tan (0.716), British Honduras (0.716), northeastern Guatemala (0.705), the 
Bay Islands (0.715), Costa Rica (0.707), Panama (0.729), and Ecuador 
(0.708). Means below 0.635 were found for Arizona (0.634), EI Salvador 
(0.629), the Corn Islands (0.618), the state of Amazonas, Venezuela (0.612) 
and the southeastern coast of Brazil (0.629). Specimens with T/SV ratios 
of 0.660 or lower occur in the Arizona, Corn Islands, and Amazonas, Vene- 
zuela samples. Data supplied by A. R. Hoge on 24 specimens from the state 
of Espirito Santo, Brazil, show a mean T/SV value of 0.654. Little or no 
sexual dimorphism in tail and body proportions is indicated. The largest male 
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and female specimens examined are from the Corn Islands of Nicaragua. The 
snout-vent length of the female is 1,220 mm; of the male is 1,185 mm. 
Neither specimen has a complete tail. Bogert and Oliver (1945) noted a 
possible north-south gradient in mean head width/head length ratios for 28 
specimens from both continents. My data do not support such a gradient 
even when juveniles and subadults are eliminated from consideration. 


COLOR PATTERN 


Color descriptions for Arizona specimens have been published by Barbour 
and Amaral (1926), Schmidt and Davis (1941), Wright and Wright (1957), 
Stebbins (1954, 1966), and Fowlie (1965); for Mexican specimens by Bell 
(1825), Slevin (1926), Schmidt and Andrews (1936), Taylor (1941), Wood- 
bury and Woodbury (1944), Alvarez Del Toro (1960), Zweifel (1960), and 
Kennedy (1965); for Central American specimens by Ditmars (1928), Slevin 
(1942), Taylor (1951), Mertens (1952), and Villa (1962); for South American 
specimens by Wagler (1824), Wied (1825), Meek (1910), Mole (1924), 
Amaral (1925), Rohl (1942), Johnson (1946), Beebe (1946), Prado and 
Hoge (1947), and Roze (1952, 1964, 1966). 

Summarizing the pattern variations in aeneus is difficult and subjective. 
Gradations in every detail occur in most parts of the range. Interpretations 
of patterns of preserved specimens is complicated by fading, darkening, loss 
of colors prominent in living specimens, and localized discolorations due 
to preservation and storage methods. Some phases may be common in some 
areas and rare or absent in others, but most may be found in widely 
separated populations. 

Dorsal scale colors in living specimens include shades of gray, gray-brown, 
and brown, with numerous specimens having tints of red, orange, yellow, 
green, or black. Both living and preserved specimens may have a metallic or 
iridescent appearance. Scale interspaces may be white, cream, tan, brown, 
yellow, orange, red, or black, and the color of the interspaces may or may 
not invade the margins of the scales. Most of the preserved specimens exam- 
ined are darker laterally than mid-dorsally, although many individuals from 
Arizona through South America are tricolored with a dark vertebral line, 
adjacent lighter pigmentation, and dark coloration on the low sides. Some 
individuals have a peculiar mottling of alternating light and dark pigment, 
but this pattern also is not limited to any particular geographic region. Oc- 
casional specimens are uniformly colored on all or parts of the body. Black 
or dark brown spots were found on most of the preserved specimens. Bogert 
and Oliver (1945: 383) commented that the black dots often found on the 
skin of Mexican aeneus seemed to vary only within narrow limits, but their 
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conclusions were based on relatively few specimens. І п specimens | examined, 
these black dots are abundant, sparse, or absent; limited to certain body 
regions or present over most of the dorsum and venter; variable in size from 
small stipples to irregular flecks or spots as large as 4 mm in diameter. They 
may be regularly distributed as paired lateral spots on some or most of the 
ventrals, or even fused into lines or a reticulate pattern on the back, sides, 
and/or belly. 

Most aeneus have black or dark brown patches arranged in diagonal or 
vertical rows for about two-thirds of the body length. These patches form a 
“checkerboard” pattern in many individuals. The pattern is conspicuous 
when the skin is stretched. The dark pigment patches occur most frequently 
on portions of two scales and the interspaces between them, although in 
many individuals they occupy the greater portions of six to eight scales and 
the adjacent interspaces. The patches are usually largest anteriorly. In oc- 
casional snakes the checks are visible from the neck almost to the anal 
plate, while in others they are present only at mid-body, visible only as 
weak traces on a few scale interspaces, or absent. In living snakes, the dark 
patches may be bordered by areas of red, orange, or yellow pigment, but 
these colors are absent in preserved specimens. | have seen living specimens 
from Mexico and Colombia that lacked the black or brown checks entirely, 
but had yellow, orange, or red interspaces alternating with unpigmented 
interspaces. 

The dorsal and lateral surfaces of the head and neck are usually colored 
similarly to the body, but a shade darker. A light area is present on the 
superior portions of the oculars and occasionally on adjacent scales. A dark 
brown or black stripe normally begins at or near the posterior edge of the 
nasal, runs posteriorly along the upper edges of the supralabials and lower 
edges of the adjacent head scales, then terminates at a point lying somewhere 
between the last supralabial and 18 scale rows onto the neck. The stripe is 
wide or narrow, restricted to only a few scales or absent. It is frequently 
accompanied by a mask of dark brown or black pigment on the sides of the 
temporal region and snout. When present, the mask is inconspicuous or 
prominent and represented by fine stippling or dense areas of pigment. 

Coloration on the ventral surface varies considerably within a given popula- 
tion. At midbody and posteriorly, preserved snakes most frequently have 
colors similar to that of the dorsum, but a shade lighter or darker. The 
darker colors present posteriorly usually become lighter anteriorly as they 
grade into the yellow, cream, or white of the neck region. In many speci- 
mens, however, the darker colors merely become lighter anteriorly, and even 
extend as shades of gray or brown onto the most anterior ventrals and, 
rarely, onto the chin shields. These extensions of the darker ventral pigments 
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occur laterally, centrally, or uniformly on the anterior ventrals. Some in- 
dividuals from Venezuela and the Guianas have the light yellows and creams 
of the neck extending for the full body length, but others have darkly 
pigmented venters and intermediate examples are evident in the sample. 
In specimens with dark ventrals, the posterior edges of these scales are light 
in color. A thin longitudinal medial light stripe and paired lateral dark brown 
or black stripes are usually present on the ventrals. These stripes may be 
conspicuous or inconspicuous, continuous or interrupted, restricted to cer- 
tain portions of the venter or absent. A few specimens have white, cream, 
or yellow stripes formed by an absence of pigment on the lateral edges of 
the ventrals and the lower portions of the scales in the first dorsal row. 
Such stripes are rarely conspicuous and are usually limited to the anterior 
and midbody regions. Most aeneus have numerous white flecks on the mid- 
body and posterior ventral scales. These flecks may be scattered over the 
scales, but they tend to be larger and more concentrated at the lateral cor- 
ners of the scales. They are absent in some specimens. 

The coloration of the tail is mostly identical to that of the posterior body 
regions, although the tip tends to be darker or more often tinted with shades 
of metallic blue or green. 

The labials and ventral head scales of preserved snakes are normally white, 
cream, or yellow, but occasionally have spots, patches, fine mottling, or 
relatively uniform areas of brown, red, or black pigment. Individuals with 
red or reddish-orange pigment patches on the labials, chin shields and an- 
terior throat regions are common in the Corn Island sample, but this condi- 
tion was found in occasional individuals in widely separated populations on 
the Central American mainland and in Colombia. Except for discolored 
specimens whose throat patterns in life could not be determined and the red- 
throated individuals just mentioned, the labials and chin shields of snakes 
from Arizona and Mexico to Panama rarely have spotting or mottling of 
any sort. 

In South America pigmentation on the labials and chin shields takes a 
variety of forms and occurs on numerous individuals. All but two of the 
specimens from Bolivia have a fine powdering of brown or black pigment 
on the gulars, intergenials, and chin shields. The pigment is dense and wide- 
spread in some snakes and limited to the scale centers or edges in others. 
It is accompanied by small black spots in some individuals. Similar fine 
powdering is found on the throats and chins of a few specimens from Brazil 
and Venezuela, and on the preventrals and anterior ventrals of specimens 
from Central America and Mexico. Two of the Bolivian specimens have chins 
without pigmentation. The dark spots are also found on snakes from Colom- 
bia and the Guianas. When this spotting is prominent and restricted to the 
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central portions of the labials and chin shields, the resulting pattern is 
similar to the condition in Oxybelis argenteus. 

All specimens from the Río Ucayali drainage in the Loreto Department 
of Peru have some degree of dense black or brown "'pepper-like" mottling 
on the chins and throats. The extent of the mottling ranges from covering 
almost the entire top of the head, chin, and throat to being restricted to 
portions of the chin shields, intergenials, and gulars. The degree to which 
this mottling has been produced or affected by preservatives is not known. 
John P. O'Neill supplied me with a 35 mm Kodachrome slide showing the 
body and side of the head of a living aeneus taken 15 km northwest of 
Pucallpa, Peru. Although it is difficult to judge from the slide, the dorsum of 
the head does not appear to have the mottling and the labials are immacu- 
late cream or white. The chin and throat appear dark medially, but the na- 
ture of the pigmentation (or shadow?) cannot be discerned. The color de- 
scription of a Pucallpa specimen given by Prado and Hoge (1947: 290) 
mentions nothing concerning the chin and throat color. 

Albinism and melanism have not been reported for this species. Several 
cream-colored or very light gray specimens were examined, but all have nor- 
mal colored eyes and have been preserved for many years. Several specimens 
are black over the entire body, head, and throat, while others have obvious 
localized areas of black discoloration. Correspondence and conversations 
with the collectors of several of these black specimens revealed that the 
snakes were colored normally in life. Numerous preserved specimens are 
discolored to the point of being a rich dark brown. Specimens that are light 
gray or tan with white or yellow throats in life, may be dark brown dorsally 
and have dark brown throats in preservatives. Discolorations of these types 
are frequent in the sample studied. 

Ontogenetic changes or sexual dimorphism in coloration is not evident in 
the preserved specimens examined. Bogert and Oliver (1945) studied 96 
specimens of aeneus from various parts of the range and stated (p. 383): 
"With reference to pattern differences we have been unable to observe any 
constant differences that might serve to differentiate populations." Except 
for Peruvian snakes with mottled throats, my studies tend to support these 
conclusions. 
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CONCLUSIONS 


The nomenclatural history of Oxybelis aeneus is reviewed. The name 
Dryinus aeneus Wagler, 1824, given preference over Co/uber acuminatus 
Wied, 1824, primarily on the basis of a reference to the ““Serpentum Brasil- 
iensium” in a March 1824 publication of Spix and Martius. 

Bogert and Oliver's (1945) concept of two subspecies, O. aeneus aeneus 
and O. aeneus auratus, based on the relative proportions of the eye diameter 
and internasal scale length (E/INI) is examined. These authors were correct 
in noting that the most abrupt change in mean E/INI ratios of North American 
aeneus occurred somewhere between Oaxaca (Mexico) and Guatemala. 
North-south clines for the mean E/INI and eye/snout length (E/SI) are 
demonstrated for Arizona through Nayarit and for northeastern Mexico to 
Honduras and El Salvador. The mean E/INI ratios are near 1.00 in Chiapas, 
Tabasco, and Yucatan, Mexico, and it is in these areas that the percentage 
of adults with ratios over 1.00 sharply increases to 50 percent or more. This 
is the situation that would be expected as the two measurements involved 
become nearly equal. Clinal changes in these ratios are demonstrated also 
for Panama southward to Ecuador, western Colombia to eastern Venezuela, 
and from Ceara south along the eastern coast of Brazil. The only population 
samples that have 75 percent or more of the adults with E/INI means of 
1.00 or more, are from the Bay Islands, EI Salvador, Panama, Colombia, 
Trinidad, and Peru (Bellavista). Conversely, 75 percent or more of the adults 
from northeastern and southern Venezuela, the Amazon Basin, Ceará-Per- 
nambuco, and Mato Grosso regions of Brazil, Bolivia, and the Río Ucayali 
drainage of Peru (all within the range of the race aeneus) have the E/IN 
means below 1.00. On the basis of these data, the subspecies, aeneus and 
auratus, as defined by Bogert and Oliver (1945), are not recognized. 

No geographic differences in head scutellation other than those associated 
with the length of the snout were noted. The rostral tends to be longer than 
wide in Arizona and Sonora, and about as wide as long elsewhere in the range. 
Occasional individuals from other areas have long rostral scales, however. 
Supralabial counts center around 8-8 in some areas and 9-9 in others. A 
large number of individuals from Venezuela, Trinidad, and the Guianas have 
only two supralabials bordering the eye, but a few specimens from other 
areas duplicate this condition. The mean chin shield ratios (ACS/PCS) tend 
to increase from Arizona and Mexico through South America, but clines 
cannot be demonstrated because of high individual variability in this charac- 
ter. Many South American aeneus have small intergenials inserted deeply 
between the posterior chin shields. This condition is relatively rare from 
Colombia north. Mean ventral counts are highest in Arizona and Sonora, 
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and lowest in the Santa Marta Mountains of Colombia, Ecuador, and Vene- 
zuela. Mean caudal counts tend to be lower in South America, but the high 
extremes shown by many southern aeneus equal or exceed the means for 
numerous Mexican and Central American samples. Dorsal scales in aeneus 
from all parts of the range are usually 17-17-13, with an increase to 14 or 
15 or a decrease to 12 or 11 near the anus in some individuals. Seventy per- 
cent of the specimens from Mexico, Central America and South America 
have similar reduction patterns, but the mean ventral number for the first 
reduction decreases slightly from north to south and the range of ventrals 
over which these reductions take place changes from 127 to 154 for Arizona 
and Mexico to 107 to 137 for South America. 

Tooth counts revealed trends, but no differences of diagnostic importance. 
Modifications in the skull bones are associated mainly with snout propor- 
tions. The nasals and prefrontals tend to be longer in those populations hav- 
ing snakes with relatively longer snouts. Lateral processes of the premaxilla 
may be present or absent in samples from Mexico, Central America, and 
South America. Few differences were noted in bones posterior to the snout 
region. 

Variation in hemipenial size and ornamentation is great in all parts of the 
range, but most striking in individuals from southern Zacatecas, Sinaloa, 
and the Tres Marías Islands. Snakes from these areas have hemipenes that 
are smaller in diameter with the basal spines reduced or absent. The tail 
bases are correspondingly narrowed. Specimens from Arizona through So- 
nora, southwestern Jalisco, Colima, and other parts of the range, have rela- 
tively larger hemipenes with pronounced basal spines. The Tres Marias 
Islands, Zacatecas, and Sinaloa populations appear to be geographically iso- 
lated from each other. It is possible, however, that the Zacatecas O. aeneus 
may be linked with the aeneus in Sinaloa via populations along the Rio 
Grande de Santiago drainage basin of Nayarit and northern Jalisco. During 
the 1968 floods my wife and | worked for several weeks along this river 
but failed to find a single specimen of O. aeneus. Ecological conditions 
along the river appear favorable for the species, however, and natives in 
several areas assured us that these snakes are common at several localities. 
Female O. aeneus from Sinaloa and the Tres Marias Islands do not differ 
significantly from female aeneus from other localities (females from Zaca- 
tecas are not available). No disruption in mensuration data clines and no 
unique scutellation or coloration features are associated with males or fe- 
males from these populations. 

Color patterns are remarkably variable in most samples and individual 
differences in every detail are apparent. South American specimens exhibit 
a greater variety of ventral patterns than those specimens from other parts 
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of the range, although every pattern seen north of Colombia is represented 
on the southern continent. Dorsal coloration and patterns vary widely in 
all parts of the range, but all variations noted in South America are also 
found in Central America and Mexico. Specimens from the Rio Ucayali 
drainage in eastern Peru have the chin shields and anterior throat regions 
mottled to varying degrees with black, but the degree to which this has 
been affected or caused by preservatives is not known. If this color is not 
an artifact, it may be diagnostic of an undescribed race. 

Oxybelis aeneus is an extremely variable species. With the exception of 
the Ucayali drainage aeneus just noted and the Mexican populations charac- 
terized by males with small hemipenes, individuals from one part of the 
range cannot be separated with any degree of assurance from those of other 
parts. Designation of subspecies at this time would be tenuous at best. On 
the basis of the available data, Oxybelis aeneus is considered to be a wide- 
ranging monotypic species. 
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INTRAGENERIC RELATIONSHIPS 
AND KEY TO THE SPECIES OF OXYBELIS 


Bogert and Oliver (1945: 392) discussed possible evolutionary relation- 
ships of four species within the genus Oxybelis. They considered brevirostris 
as the extant species most resembling the ancestral form which gave rise to 
two divergent lines represented by fu/gidus and argenteus. Oxybelis aeneus 
was termed the most specialized member of the genus, the species being 
closely allied with argenteus which it resembles in “habitus and skull charac- 
ters." A Central American origin was postulated for the genus. | do not 
necessarily concur with Bogert and Oliver's comments on origins and intra- 
generic relationships, but having insufficient data on oxybelid species other 
than aeneus at this time, any comments | might make now would be purely 
conjectural and of little value. The following key may be useful for identifica- 
tion of the species of Oxybelis. 


1. No single, wide, dark green stripe located 
meday ON TUN length of yentet- AC aku «о 4+ dreeme e. Wi SC A 2 

Single, wide, dark green stripe located medial- 

ly on full length of venter (stripe occupies 
one-half or more of width of ventral scales) .... Oxybelis boulengeri 
(if recognized*) 


2. Lateral and vertebral dark stripes lacking .............+. 3 
Prominent lateral stripe present; vertebral 
stripe usually present «voor py I Sayeed wes Oxybelis argenteus 


3. Anal plate divided; supralabials usually eight 
ORDRE ULL Feiss eo ui amant ust: Ele Serene vestis d T 4 
Anal plate single; supralabials usually six... Oxybelis brevirostris 


4.  Paired white or yellow lateral stripes on venter 
prominent on full length of body ............. Oxybelis fulgidus 
Paired white or yellow ventral stripes absent, 
or if present, weak and restricted to extreme 
lateral edges of ventrals on anterior half of 
152 99 8 S ОО ET EUR чи URS азат pie E Oxybelis aeneus 


*Oxybelis boulengeri Procter (1923), although synonymized by Amaral (1929), may be a rare but 
valid species which is closely allied with Oxybelis argenteus. | have not seen the holotype, but 
additional specimens closely matching Procter's description of the holotypes are extant. The specimens 
| have examined differ from typical argenteus in at least seven distinctive features involving both 
scutellation and coloration. Several of these features are not mentioned in Procter's description. | am 
recognizing the species only tentatively until | have occasion to examine the holotype. 
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Suhm & E. B. Jelks, 1962. Pub. 

jointly by the Texas Memorial Museum 
& the Texas Archeological Society. 
299 pp., 148 pls. (Reprints) 


Salvage Archeology of Canyon Reser- 
voir: The Wunderlich, Footbridge, & 
Oblate Sites, by L. Johnson, Jr., D. A. 
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sauria) a new genus and species from 
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by Bjórn Kurten, 1963 . 


Post-Pleistocene Raccoons from 
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The Osteology & Relationships of the 
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dotti Hibbard, from the Ogallala 
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Davis National Historic Site, Texas, 
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Development of Terminal Buds in Pinyon 
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Toxotherium (Mammalia: Rhinocero- 
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New Brazilian Forms of Hy/a, 
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Taxonomy of the Neotropical Hylidae, 
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Geographic Variation in Brazilian 
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Remarks on the Geographical Distribution 
and Phyletic Trends of South American 
Toads, by Jose Cei, 1968 
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and Albert E. Wood, 1969 . 


.35 


.35 


.35 


75 


.35 


.35 


.35 


.35 


.35 


.35 


35 


.35 


‚35 


„35 


15. 


16. 


18. 


20. 


21. 


New Early Miocene Formation 8 Vertebrate 
Local Fauna, Big Bend National Park, 
Brewster County, Texas, by Stevens, 
Stevens, & Dawson, 1969 


New Fossil Rodents from the Early 
Oligocene Rancho Gaitan Local Fauna, 
Northeastern Chihuahua, Mexico, by 
Ismael Ferrusguia-Villafranca & Albert 
E. Wood, 1969 


Early Tertiary Vertebrate Faunas, 
Vieja Group, Trans-Pecos, Texas: 
Entelodontidae, by J. A. Wilson, 1971 


Early Tertiary Vertebrate Faunas, 
Vieja Group, Trans-Pecos Texas: 
Eguidae, by A.-Marie Forsten 8 Paul 
O. McGrew, 1971 


The Genus Dinofelis (Carnivora, Mammalia) 
in the Blancan of North America, by Bjorn 
Kurten, 1973 


Eocene Rodents, Pruett Formation, South- 
west Texas; their Pertinence to the Origin 
of the South American Caviomorpha, by 
Albert E. Wood, 1973 


Miocene Vertebrates from Aguascalientes, 
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Bonfire Shelter: A Stratified Bison 
Kill Site, Val Verde County, Texas, 
by D. S. Dibble & D. Lorrain, 1968. 
138 pp., 64 figs., 24 tables . 


Falcon Dam & the Lost Towns of 
Zapata, by Patsy J. Byfield,1971. 
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Texas Cities and the Great Depression, 
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Hardbound 
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Other museum publications include Notes, mimeographed /n- 
formation Circulars, and the Mimeographed Papers series. A 
complete list will be sent on request. 
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